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Abstract. [Purpose] The purpose of this study was to assess the work-related musculoskeletal system symptoms 
and the extent of job stress in female caregivers, as well as the interrelationship between these factors. [Subjects 
and Methods] Korea Occupational Safety and Health Agency (KOSHA) Code H-43 of the Guidelines for the Ex- 
amination of Elements Harmful to the Musculoskeletal System was used as a tool to measure musculoskeletal 
symptoms. Caregiver job stress was assessed from the Korean Occupational Stress Scale short form. [Results] The 
level of symptoms in the hand/wrist/finger and leg/foot regions had some relation to job stress. Job stress scores 
were mainly shown to be high when pain was reported. On the other hand, it was shown that the degree of muscu- 
loskeletal symptoms by body part was unrelated to conflicts in relationships, job instability, or workplace culture. 
[Conclusion] As for the correlations between musculoskeletal symptoms and job stress, it was shown that as job 
requirements increased, most musculoskeletal symptoms also increased. 
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INTRODUCTION 

Over the past twenty years, the international literature 
has consistently shown the importance of musculoskeletal 
disorders (MSDs) 1 '. If a work-related musculoskeletal dis- 
ease (WMSD) is found early and treated, it can be almost 
completely healed, and the patient can return to work. How- 
ever, if diagnosis and treatment are conducted late, the dis- 
ease can become chronic and difficult to cure; thus, early 
intervention is required for treatment. The European Union 
announced that lumbar pain (25%) and muscle pain (23%) 
are the most frequent MSDs, and have become the major 
reason for absence from work. Some countries in the EU 
have reported that MSDs account for 40% of workers' com- 
pensation costs 2 '. 

In Korea, the prevention of WMSDs began to be legis- 
lated in 2003, and regulations were put in place by 20 05 3 '. 
Musculoskeletal diseases account for 8.6% of all disaster 
victims (90,147 persons) and 67.3% of occupational disease 
patients 4 '. Therefore, prevention of musculoskeletal system 
diseases occupies a very important position in Korea in 
terms of reducing occupational diseases 5 '. In particular, it 
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is said that the MSD incident rates among medical institu- 
tion workers are twice those of workers in other types of 
business 6 '. 

The population of Korea is aging. Hence, it introduced 
a long-term care insurance system for the elderly in 2008. 
Along with this initiative, Korea began to train caregivers 
so that they could provide services relating to the physical 
needs, home affairs, and daily lives of elderly people who 
are hampered in their tasks for mental and/or physical rea- 
sons 7 '. Taking care of elderly persons can result in physical 
and emotional stress for the caregiver 6 '. Many of the work 
activities and tasks of caregivers are associated with a high 
risk of WMSDs 8 - 9 '. It has also been reported that there is a 
high occurrence rate of MSDs among women 10 ', particu- 
larly as they get older 4 '. Caregivers, who are mostly women 
aged 40 and above, have a high risk of being exposed to 
MSDs. In addition, it is known that caregivers suffer from 
stress due to their unstable job positions and uncertain job 
scope in the hospital 5 '. This study aims to determine the 
prevalence of musculoskeletal symptoms and the extent of 
job stress among caregivers, and to assess the interrelation- 
ship between these factors. This research can be used as 
a basic material for caregivers seeking proper methods of 
preventing musculoskeletal disorders and properly adjust- 
ing their job stress. 

SUBJECTS AND METHODS 

The participants in this study were 390 female caregiv- 
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ers working at 10 general hospitals located in Pusan City, 
Korea. With the cooperation of the supervisors in charge 
of the caregivers, the purpose of this study was explained 
to the caregivers; they understood the intent of this study 
and voluntarily consented to participate. Face-to-face inter- 
views were then conducted with individual volunteer par- 
ticipants. The study was approved by the ethics committee 
of the Kangwon National University Hospital Institutional 
Review Board. All caregivers had provided a minimum of 
eight hours of daily care for at least one year. 

Data collection from caregivers was conducted by the 
placement method using self-administered questionnaires, 
from March to April of 2011. The questionnaires were com- 
pleted by the caregivers. The tool used in this study was 
a structured questionnaire consisting of 7 questions about 
general characteristics, 43 questions about work-related 
musculoskeletal symptoms, and 24 questions about job 
stress. The questionnaire was structured as follows: Infor- 
mation on the general characteristics of the study subjects 
was obtained through seven open-ended questions about 
gender, age, academic background, salary, number of pa- 
tients being administered care, and work hours per day, 
along with questions about the caregivers' disease histories. 
The tool for Korea Occupational Safety and Health Agency 
(KOSHA) Code H-43, which is based on the guidelines for 
musculoskeletal disorders created by the National Institute 
for Occupational Safety and Health and a table prepared by 
the US National Institute of standards and Technology for 
use in examining symptoms. 

The survey asked the test subjects about any nonspecific 
symptoms such as pain or discomfort related to their job 
in their neck, shoulders, arms, or elbows; hands, fingers, 
or wrists; waist; or legs or feet over the past year 11 '. Dis- 
tinctions were made between musculoskeletal symptoms in 
terms of the duration of pain, extent of pain, frequency of 
pain, present symptoms (musculoskeletal symptoms in the 
week immediately prior to the time of the survey), and the 
treatment of such pain. Nonspecific symptoms were defined 
as occurring when a person who had not been involved 
in an accident or sustained an injury had musculoskeletal 
symptoms originating from the workplace and the symp- 
toms had continued for one week or more; the pain symp- 
toms occurred once or more in a month and was rated at two 
points or more; there was evidence of one or more "severe" 
or "very severe" symptoms (pain, sore, numbness, etc.); 
management-level symptoms had occurred once or more 
in a month or were rated at two points or more; there was 
evidence of one or more "moderate" symptoms (pain, sore, 
numbness, etc.); or a symptom had been present for the past 
week based on the NIOSH standard for monitoring mus- 
culoskeletal disorders 12 ', with the symptom being classified 
as a musculoskeletal symptom. This questionnaire allowed 
respondents to give more than one answer about different 
aspects of their symptoms. 

Caregiver job stress was assessed using the 24 items of 
the Korean Occupational Stress Scale (KOSS) short form 13 '. 
The KOSS short form has seven subdivisions: job demand, 
insufficient job control, interpersonal conflict, job insecuri- 
ty, organizational system, lack of rewards, and occupational 



climate. Respondents were asked to rate items on a four- 
point scale, ranging from "strongly disagree" to "strongly 
agree." A higher score on the scale implies a higher level 
of job stress. The job stress levels of the respondents were 
compared with the standard value for Korean workers. 

Statistical analyses of general characteristics, job-re- 
lated characteristics, extent of musculoskeletal symptoms, 
and frequency of job stress were conducted. The extent of 
musculoskeletal symptoms was judged according to the 
standard presented by the Korea Industry Safety Author- 
ity, and the extent of job stress was judged based on the 
reference values for Korean workers. Descriptive statistical 
processing was conducted for the levels of musculoskeletal 
symptoms and job stress, and the effects of musculoskeletal 
symptoms on job stress were tested through one-way analy- 
sis of variance (ANOVA). The correlations between mus- 
culoskeletal symptoms and job stress were then analyzed. 

The reliability of the tools was measured by Cronbach's 
a, which is a measure of internal consistency. All analyses 
were conducted using SPSS ver. 15.0 for Windows (Statisti- 
cal Package for the Social Sciences, SPSS Inc., Chicago, 
IL, USA). 

RESULTS 

The survey was administered to a total of 390 female 
caregivers, ranging from 20 to 60 years of age, with 6 to 
14 years of schooling. They had an average of 3.6 years of 
experience as caregivers, and 81.5% (n=159) of them re- 
sponded to the survey. A weekly average of 73 hours was 
dedicated to caring for patients; the minimum caregiving 
time was 48 hours, and the maximum caregiving time was 
108 hours. The average number of patients per caregiver 
was 5.56. Of the respondents, 13.8% reported that they had 
been diagnosed with rheumatoid arthritis, diabetes, lupus, 
gout, or alcohol addiction. Regarding questions about regu- 
lar leisure (30 minutes or more at a time, at least 2-3 times 
a week) and hobbies, 75.9% responded that they do not take 
time for these activities. When asked if they had suffered 
an injury or accident during exercise, 77.4% responded that 
they had not. 

The results of the survey in relation to the Korean mus- 
culoskeletal disorder symptoms table are as follows: 11.8% 
had the most pain in the hand/wrist/finger, and overall, 
17.4% reported pain. Of the respondents, 8.7% reported the 
most management-level symptoms in the hand/wrist/finger, 
and overall, 14.4% reported management-level symptoms. 
All of the subjects reported that there was no need for man- 
agement for waist symptoms. The results showed that the 
hand/wrist/finger region most frequently exhibited symp- 
toms (Table 1). 

The extent of job stress among caregivers was com- 
pared with the reference values for Korean workers. The 
job stress scores were in the lower 25% among the refer- 
ence values for female Korean workers, and this indicated 
that the respondents' job requirements were low and that 
their job autonomy was high. The scores related to conflicts 
in relationships and job instability were in the upper 50%, 
indicating that participants experienced some conflicts in 
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Table 1. Prevalence of musculoskeletal disorder symptoms 



Classification 


Neck 


Shoulder 


Arm/ 
Elbow 


Hand/Wrist/ 
Finger 


Waist 


Leg/Foot 


Total 


No symptom 


176 


175 


180 


155 


195 


167 


133 


(90.3%) 


(89.7%) 


(92.3%) 


(79.5%) 


(100%) 


(85.6%) 


(68.2%) 


Management- 


12 


11 


6 


17 


0 


13 


28 


level symptoms 


(6.2%) 


(5.6%) 


(3.1%) 


(8.7%) 


(0%) 


(6.7%) 


(14.4%) 


Symptom Pain 


7 


9 


9 


23 


0 


15 


34 








(3.6%) 


(4.6%) 


(4.6%) 


(11.8%) 


(0%) 


(7.7%) 


(17.4%) 


Total 


19 


20 


15 


40 


0 


28 


62 


(9.8%) 


(10.2%) 


(7.7%) 


(20.5%) 


(0%) 


(14.4%) 


(31.8%) 



Table 2. Extent of job stress 



Area 



Mean value of~ 
caregivers 



Lower 
25% 



Reference value 
Lower Upper 



50% 



50% 



Upper 
25% 



Meaning of scores 



Job demand 


49.9±28.4 


50.0 or 
lower 


50.1-58.3 


58.4- 


-66.6 


66.7 or 
higher 


If the score is higher than the reference value, 
job demand is relatively high. 


Job self-regu- 


47.8±32.0 


50.0 or 


50.1-58.3 


58.4- 


-66.6 


66.7 or 


If the score is higher than the reference value, 


lation 


lower 


higher 


job self-regulation is relatively low. 


Relationship 
conflict 


35.8±26.3 




33.3 or 
lower 


33.4- 


-44.4 


44.5or 
higher 


If the score is higher than the reference value, 
the relationship conflict is relatively high. 


Job instability 


37.4±30.4 




33.3 or 
lower 


33.4- 


-50.0 


50.1 or 
higher 


If the score is higher than the reference value, 
the job is relatively unstable. 


Organizational 
zystem 


39.8±31.7 


41.6 or 

lower 


41.7-50.0 


50.1- 


-66.6 


66.7 or 
higher 


If the score is higher than the reference value, 
the organization is relatively unsystematic. 


Compensation 
inadequacy 


37.4±31.2 


44.4 or 
lower 


44.5-55.5 


55.6- 


-66.6 


66.7 or 
higher 


If the score is higher than the reference value, 
the compensation is relatively inadequate. 


Workplace 


39.5±23.5 


33.3or 


33.4-41.6 


41.7- 


-50.0 


50.1 or 


If the score is higher than the reference value, 


culture 


lower 


higher 


relatively, the workplace has problems. 


Total score 


39.5±23.5 


44.4 or 


44.5-50.0 


50.1- 


-55.6 


56.0 or 


If the score is higher than the reference value, 


lower 


higher 


relatively, the workplace has problems. 



relationships and job instability. The scores relating to or- 
ganizational systems and inappropriate compensation indi- 
cated that the respondents' organizations are systematized 
and their compensation is appropriate. The score related to 
workplace culture indicated that workplace culture was not 
a cause of stress. The overall stress score was in the lower 
25%, indicating that the level of job stress in the caregivers 
was relatively low. Therefore, although these caregivers had 
experienced some conflicts in relationships and job insta- 
bility, their conditions in relation to job requirements, job 
autonomy, organizational systems, inappropriate compen- 
sation, and workplace culture were rather good. Thus, their 
overall job stress was low (Table 2). 

The correlations between musculoskeletal symptoms 
and job stress were as follows. Job requirements showed 
positive correlations with the neck region (r=0.15), arm/el- 
bow region (r=0.38), hand/wrist/finger region (r=0.27), leg/ 
foot region (r=0.23), and whole body symptoms (r=0.23), 
indicating that as job requirements increased, most muscu- 
loskeletal symptoms also increased. Job autonomy showed 
positive correlations with arm (r=0.26), hand/wrist/finger 
region (r=0.15), and leg/foot region musculoskeletal symp- 



toms (r=0.15), indicating that as job autonomy scores in- 
creased, some musculoskeletal symptoms increased; fur- 
thermore, as job autonomy decreased, musculoskeletal 
system symptoms increased. Job instability showed weak 
positive correlations with hand/finger (r=— 0.16) musculo- 
skeletal symptoms, showing that as the degree of job in- 
stability increased, musculoskeletal symptoms increased. 
The organizational system showed a positive correlations 
with arm/elbow (r=0.26), hand/wrist/finger (r=0.19), leg/ 
foot (r=0.17), and whole body musculoskeletal symptoms 
(r=0.19), demonstrating that as organizations became less 
systematic, musculoskeletal symptoms increased. Inappro- 
priate compensation showed a positive correlation with arm 
region (r=0.26) musculoskeletal symptoms, indicating that 
as compensation became more inappropriate, arm region 
musculoskeletal symptoms increased. Conflicts in relation- 
ships and workplace culture showed no correlations with 
musculoskeletal system symptoms. Overall job stress scores 
showed positive correlations with arm (r=0.26) and hand 
(r=0.19) region and whole body musculoskeletal symptoms 
(r=0.15), showing that as overall job stress increased, these 
musculoskeletal symptoms also increased (Table 3). 
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Table 3. Relationship between musculoskeletal symptoms and job stress 





Job 
demand 


Job self- 
regulation 


Relationship 
conflict 


Job 
instability 


OrganizationalCompensation 
system inadequacy 


Workplace 
culture 


Total 

score 


Neck 


0.15* 


-0.02 


0.01 


0.10 


0.09 


0.01 


0.02 


0.06 


Shoulder 


0.08 


0.07 


0.04 


0.10 


0.04 


0.01 


0.08 


0.08 


Arm 


0.38** 


0.26** 


0.02 


0.06 


0.26** 


0.26** 


0.13 


0.26** 


Hand 


0.27** 


0.15* 


0.01 


0.16(*) 


0.19** 


0.13 


0.09 


0.19** 


Leg 


0.23** 


0.15* 


0.00 


-0.01 


0.17* 


0.11 


0.05 


0.13 


Whole body 


0.23** 


0.12 


-0.01 


0.10 


0.19** 


0.10 


0.07 


0.15* 



**p<0.01; *p<0.05 



DISCUSSION 

The aim of this study was to examine the levels of mus- 
culoskeletal disease symptoms and job in Korean caregiv- 
ers and the relationships between them. It was found that 
those who reported pain and management most frequently 
had musculoskeletal symptoms in the hand/wrist/finger re- 
gion, followed by the leg/foot region, with no symptoms in 
the lumbar region. Those with musculoskeletal symptoms 
throughout the whole body represented 31.8% of the sam- 
ple, including those who reported management (14.4%) and 
pain (17.4%). In a study conducted on operating room nurs- 
es 14 ', the proportion of those who reported musculoskeletal 
system symptoms was 75.6%, while another study found 
that 44.9% of dental technicians reported musculoskeletal 
system symptoms 15 '; the ratios in these studies were higher 
than those in the present research. In a study conducted by 
Bejia et al. (2005) 16 ', musculoskeletal systems were exhib- 
ited most frequently in the shoulder, followed by the lumbar 
region, neck, and lower extremities, while another study re- 
ported that operating room nurses exhibited symptoms in 
the lumbar and leg/foot regions 11 ', demonstrating contrast- 
ing results from those of this study. The National Institute 
for Occupational Safety and Health reported that repeated 
work, excessive force, and improper working postures cu- 
mulatively affected musculoskeletal system symptoms in 
the arm/wrist/hand region; that the neck/shoulder region 
was affected by improper working postures; and that the 
lumber region was affected by lifting/hard physical work 
or systemic vibrations 17 '. Therefore, it can be said that in 
the work of caregivers who frequently had musculoskeletal 
system symptoms in the hand/wrist/finger region, repeated 
work, excessive force, and improper working postures had 
cumulative effects. Inappropriate postures and handling 
techniques brought about by movement of patients or ob- 
jects in medical institutions 6 ' are related to work that im- 
poses loads on the musculoskeletal system 17 '. Furthermore, 
according to Kwon et al. (2008) 5 ', the number of patients 
with musculoskeletal diseases related to work that imposes 
loads on the body and occupation-related lower back pain 
has been continuously decreasing since 2003; in the present 
study, there were no caregivers with lumbar region muscu- 
loskeletal diseases. 

When the extent of job stress in the caregivers was 
compared with the reference values for Korean workers, it 
was shown that the caregivers had a slightly high level of 



conflict in relationships and job instability, while they had 
relatively good conditions in terms of job requirements, job 
autonomy, organizational systems, inappropriate compen- 
sation, and workplace culture; thus, their overall job stress 
was relatively low. In another study conducted on caregiv- 
ers, it was reported that physical job stress symptoms were 
the most frequent, followed by behavioral symptoms, psy- 
chological symptoms, and emotional symptoms; that study, 
the overall job stress of subjects was relatively low, and their 
job stress was highest when they had to do work that was 
different from their job 18 '. These results are similar to the 
results obtained in the present study, which showed slightly 
high job instability. A study by Im 21 ' also showed that the 
job stress of caregivers was not high, and reported that care- 
givers in convalescent hospitals had lower job stress than 
those in convalescent facilities. Since the caregivers who 
participated in this study worked in hospitals, it can be said 
that the results are similar to those of Lim (2001) 19 '. 

In terms of the effects of the levels of musculoskeletal 
symptoms by body part on job stress, job requirements, job 
autonomy, organization systems, inappropriate compensa- 
tion, and total job stress, the scores in the present study 
varied with the level of arm/elbow region musculoskeletal 
symptoms. Job requirements, organizational systems, and 
total job stress scores varied with the levels of hand/wrist/ 
finger region symptoms. Job requirements, job autonomy, 
organizational systems, and total job stress scores varied 
with the levels of leg/foot region symptoms, and job stress 
scores were shown to be high mainly when pain was re- 
ported. On the other hand, it was shown that the levels of 
musculoskeletal symptoms by body part did not affect con- 
flicts in relationships, job instability, or workplace culture. 

According to Bongers et al. (1993) 20 ', the sociopsycho- 
logical characteristics of workers may directly affect work- 
ing speeds, movement acceleration, forces applied, and 
postures, and their sociopsychological characteristics may 
also show stress reactions that could bring about physio- 
logical changes, thereby inducing musculoskeletal system 
symptoms. The researchers also reported that these char- 
acteristics might affect their evaluation of work situations 
and musculoskeletal symptoms, and stress reactions might 
contribute to turning acute musculoskeletal system symp- 
toms into subacute or chronic symptoms. It is known that 
workers exposed to a high level of sociopsychological stress 
factors experience higher physical working intensities, even 
when they perform the same physical work as others 21 ', and 
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that stress is involved in many mechanisms that impose 
pain 14 '. The results of the present study seem to be similar 
to those of previous studies. 

In terms of the correlations between musculoskeletal 
symptoms and job stress, the present study showed that as 
job requirements increased, most musculoskeletal symp- 
toms also increased, and as job autonomy decreased, arm, 
hand/wrist/finger region, and leg/foot region symptoms in- 
creased. Furthermore, as the degree of job instability in- 
creased, hand/finger region symptoms increased, and as or- 
ganizations became less systematic, arm/elbow, hand/wrist/ 
finger, leg/foot, and whole body musculoskeletal symptoms 
increased. Moreover, as compensation systems became 
more inappropriate, arm region symptoms increased. It was 
also shown that as overall job stress increased, arm, hand, 
leg, and whole body musculoskeletal symptoms increased. 
Many previous studies reported that symptom incidence 
rates were high when job requirements were high and job 
autonomy was low 22 ' 23 ', supporting the results of the pres- 
ent study, which showed correlations between low job re- 
quirements, high job autonomy, and low degrees of mus- 
culoskeletal symptoms. It has been reported that excessive 
mental tension is a more important musculoskeletal system 
symptom-inducing factor than physical loads 24 '. High psy- 
chological job requirements are associated with neck and 
shoulder symptoms 25 '. In this study, the levels of neck and 
shoulder musculoskeletal symptoms were shown to be low, 
and this seems seemed to be associated with the low degree 
of job stress. In a study conducted on hospital workers, it 
was shown that the risk of musculoskeletal system diseases 
increased when job requirements were higher and support 
from bosses and colleagues was low 17 '. In a study by Chae 
(2005) 25 ' conducted on air maintenance mechanics, the 
amounts of necessary work discretion, job requirements, 
and work tension (as a combination of work discretion and 
job requirements) showed no difference in terms of muscu- 
loskeletal system symptoms; these results differ from those 
of the present study. 

The present study showed results similar to those of pre- 
vious studies. Here, the overall percentage of WMSDs was 
relatively low, at 17.4%, and job stress was also shown to be 
low. It is considered that this is because the average length 
of the careers of the participants in the study was 3.6 years, 
which is relatively short, and the "caregiver" designation 
represents a new job group. However, the caregivers in this 
study had hand/wrist/finger region musculoskeletal symp- 
toms 17 ', which are considered to be caused most frequently 
by repetitive work, and thus it is thought that as the length 
of their career increases, WMSDs will also increase. Since 
additive or synergetic associations exist between WMSDs 
and job stress, it is considered that as the lengths of the 
caregivers' career increase, not only musculoskeletal sys- 
tem diseases, but also the degree of job stress, will also 
increase. Thus, appropriate preventive measures for these 
work-related problems are necessary. 
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